Introduction
============

With the continuous increase of women, dual-earner couples, and single parents in the workforce, an imbalance in work responsibilities and family roles (work-life conflict \[WLC\]) has become a growing challenge for modern society ^[@B1]^. WLC is known to be associated with a number of negative consequences including burnout ^[@B2],\ [@B3]^, depression ^[@B4]^, and career dissatisfaction ^[@B2]^. The European Agency for Safety and Health at Work Research has recently classified WLC as one of the most emerging psychosocial risk factors in the workplace ^[@B5]^.

WLC may even be a more relevant issue for healthcare professionals, because they tend to work for substantially longer hours than most workers in other fields ^[@B6]^. According to health data from the Organization for Economic Cooperation and Development (OECD), Japan has had fewer physicians per capita (2.4 practicing physicians per 1,000 inhabitants in 2017) than most other OECD countries (an average of 3.4 practicing physicians per 1,000 inhabitants in 2017) ^[@B7]^. Consequently, many healthcare professionals are chronically exposed to a heavy workload. Excessive working hours by physicians and nurses have shown to be associated with an increased risk of medical errors ^[@B8]-[@B10]^, emotional exhaustion ^[@B6]^, and reason for a higher employment turnover rate ^[@B11],\ [@B12]^, all of which adversely affects the quality of healthcare delivery. Therefore, we need to advance our understanding of WLC among medical professionals, especially in the context of Japan.

Although previous studies have focused on WLC in faculty members ^[@B2]^, physicians ^[@B3],\ [@B6]^and nurses ^[@B12]^, there is a paucity of studies that intercompare the prevalence of WLC among all professionals working in medical institutions. In medical universities and affiliated hospitals, a variety of workers, including members of the academic faculty, practicing physicians, nurses, technicians, therapists and clerks, are working together on a regular basis. Such interdisciplinary collaboration of healthcare workers is an indispensable part of modern medical practice ^[@B13]^. Since work-life patterns are known to affect teamwork and safety climates in the workplace ^[@B14]^, the enhancement of organizational well-being is extremely important to improve the effectiveness and quality of healthcare delivery ^[@B15]^. In order to promote organizational work and life integration, we need to understand which type of professionals have a greater risk of WLC.

Over recent years, there has also been increasing discussion of gender bias and discrimination in the medical field. Studies from Japan ^[@B15]-[@B17]^and other countries^[@B18]-[@B20]^ have demonstrated that gender-based discrimination is commonly prevalent, especially among female physicians. However, little is known regarding the associations between gender-based discrimination and WLC. We also need to clarify the contents of gender-based discrimination to promote gender equality in a medical university organization.

In this study, we therefore aimed to clarify (1) the prevalence and associating factors of WLC;(2) the details of gender-based discrimination;and (3) the association between WLC and gender-based discrimination among various professionals in medical universities and affiliated hospitals.

Methods
=======

Study design, setting, subjects, and data source
------------------------------------------------

This was a cross-sectional study conducted at Fukushima Medical University and two university hospitals, one with 778 hospital beds, and the other with 226. The university is one of 50 public medical universities in Japan that lies in a provincial city. The study participants were all employees of the university and affiliated hospitals, including faculty members, practicing physicians, nurses, and other healthcare professionals and clerks. As in most Japanese medical universities, many faculty members in our study population were not only involved in research and education, but also in clinical activities. Practicing physicians were doctors without faculty positions, including senior and junior residents and clinical fellows. Most of their time was spent on clinical activities. Other healthcare professionals included laboratory and radiological technicians, pharmacists, clinical technologists, physical therapists, and occupational therapists.

To promote the equality of career development and to help achieve appropriate work-life balance (WLB), the Office for Gender Equality Support at our university has launched a couple of activities, including support for researchers with important life events, such as child birth and child rearing, and initiation of nursery and consulting services in 2014. As part of this project, surveys regarding perceived WLC and gender-based discrimination among all employees in university organizations have been conducted. After approval by the institutional review board of Fukushima Medical University (application no. 3007), we analyzed data from the latest survey that was conducted in August 2017. The aims of the survey were explained as a note on the first part of the questionnaire. By responding to the survey, participants were considered to have consented to participation.

Questionnaire development
-------------------------

When developing the questionnaire, we referred to relevant articles for the measurement of WLC ^[@B21]-[@B24]^. We also referred to online reports from the National Women's Education Center of Japan ^[@B25]^and another Japanese university ^[@B26]^that similarly assessed gender equality or WLB. We then circulated drafts among the survey team members consisting of practicing physicians, physician scientists, a clerk, and a nurse. After minor modification, the questionnaire was finalized in July 2017.

Survey protocol and items
-------------------------

First, to have an accurate number of employees working at the university and affiliated hospitals, we officially contacted the human resources department and the general affairs department of each facility by letter. Self-administered anonymous questionnaires were then sent to all directors of each department on August 3, 2017. Directors were asked to distribute and collect the surveys from their colleagues before August 15, 2017. Opaque envelopes were used when collecting the completed questionnaires. Because the response rate was quite satisfactory (see Results section), no non-response follow-up techniques such as repeat mailing, phone calls, or reminder letters were used.

The survey requested participants' demographic data, including sex, age, work place, and job type. The study participants were also asked about perceived WLC and gender-based discrimination. We were aware that several previous research articles distinguished between three forms of WLC (time-based, strain-based, and behavior-based) ^[@B21],\ [@B22]^in two causal directions (work-to-family and family-to-work) ^[@B21],\ [@B23],\ [@B24]^. However, because healthcare professionals are busy and likely to have limited time to complete lengthy questionnaires ^[@B27]^, we decided to focus on time-based WLC. Most recent studies ^[@B28]-[@B31]^also employed a similar survey strategy and measurement. WLC was assessed by a single question: "How difficult do you find it to achieve your ideal WLB?" Response choices included: "I find it very difficult because I have to miss work activities due to the amount of time I must spend on family responsibilities";"I find it somewhat difficult because the time I spend on family responsibilities often interferes with my work responsibilities";"I achieve an almost ideal WLB";"I find it somewhat difficult because my work often keeps me from my family activities";and "I find it very difficult because I have to miss family activities due to the amount of time I must spend on work responsibilities". These response choices were adopted based on the items of the Work Family Conflict Scale ^[@B21]^. We translated the items into Japanese and used them with minor modifications. The study participants were also queried regarding what is needed to realize an ideal WLB. Response options included: decrease workload;decrease worktime; improve the mood or environment of the workplace; ease of taking childcare or nursing leave; and facilitating consultation services.

To measure whether the responders have felt gender-based discrimination at their current workplace, three-point scales were employed (1 = none, 2 = somewhat, 3 = strongly). We further asked respondents who had chosen "strongly" or "somewhat" in what area they had felt gender-based discrimination. Response choices included: contents of the work, the number of incidental tasks, promotions, training opportunities, transfer or assigned destination, and evaluation of academic achievement.

Outcome measures and statistical analysis
-----------------------------------------

The outcomes of interest in this study were time-based WLC in the work-to-family or family-to-work direction. The two responses "I find it very difficult because I have to miss family activities due to the amount of time I must spend on work responsibilities (work-to-family conflict ^[@B21]^ )" or "I find it very difficult because I have to miss work activities due to the amount of time I must spend on family responsibilities (family-to-work conflict ^[@B21]^)" were considered to indicate WLC. As conflict in both directions can adversely affect work-life integration, job satisfaction, and physical and mental well-being ^[@B2]-[@B6]^, we decided to combine these two responses.

WLB was defined in terms of agreement with the remaining three responses: "I find it somewhat difficult because the time I spend on family responsibilities often interferes with my work responsibilities"; "I achieve an almost ideal WLB";and "I find it somewhat difficult because my work often keeps me from my family activities." This definition was adopted because we wanted to clarify the characteristics of respondents who found work-life integration "very difficult." To help improve work-life integration at our organization, we first needed to focus on those employees at very high risk of WLC. All survey items were initially evaluated with descriptive statistics. To determine the factors associated with WLC, characteristic differences between those who had WLC (the WLC group) and those who had achieved WLB (the WLB group) were compared. Differences in categorical variables were assessed by a chi-squared test followed by residual analysis. Univariable and multivariable logistic regression models were established to produce a crude and adjusted odds ratio (AOR) for WLC. After stratification by gender, imbalanced characteristics between the WLB and WLC groups (variables with *P*\< 0.05 in [Table 1](#T1){ref-type="table"}, see the Results section), such as age and job were included as independent variables in the logistic regressions. Responders' workplace was also considered as a potential confounder because flexibility and atmosphere of the workplace was known to be associated with WLC ^[@B32]^.

###### 

Characteristic differences among employees in a medical university and affiliated hospitals according to work-life conflict.

                                               Male                    Female                                                                  
  -------------------------------------------- ------ ---------------- ---------------- --------- -- ------- ---------------- ---------------- ---------
  Age                                                                                   \<0.001                                                \<0.001
  ≤ 29                                         144    110 (76.4)\*\*   34 (23.6)\*                   413     315 (76.3)\*\*   98 (23.7)\*      
  30-39                                        215    122 (56.7)\*     93 (43.3)\*\*                 400     264 (66.0)\*     136 (34.0)\*\*   
  40-49                                        165    103 (62.4)       62 (37.6)                     429     298 (69.5)       131 (30.5)       
  50-59                                        139    98 (70.5)        41 (29.5)                     260     177 (68.1)       83 (31.9)        
  ≥ 60                                         73     63 (86.3)\*\*    10 (13.7)\*                   47      47 (100)\*\*     0 (0)\*          
  Job                                                                                   \<0.001                                                \<0.001
  Academic faculty^‡^                          334    200 (59.9)\*     134 (40.1)\*\*                118     74 (62.7)\*      44 (37.3)\*\*    
  Practicing physician^§^                      83     62 (74.7)        21 (25.3)                     217     194 (89.4)\*\*   23 (10.6)\*      
  Nurse                                        63     35 (55.6)\*      28 (44.4)\*\*                 805     492 (61.1)\*     313 (38.9)\*\*   
  Other health care professionals^¶^           114    86 (75.4)\*\*    28 (24.6)\*                   158     123 (77.8)\*\*   35 (22.2)\*      
  Clerk                                        142    113 (79.6)\*\*   29 (20.4)\*                   251     218 (86.9)\*\*   33 (13.1)\*      
  Workplace                                                                             0.193                                                  \<0.001
  Medical University                           358    232 (64.8)       126 (35.2)                    315     262 (83.2)\*\*   53 (16.8)\*      
  University hospital with 778 hospital beds   314    223 (71.0)       91 (29.0)                     1,030   700 (68.0)\*     330 (32.0)\*\*   
  University hospital with 226 hospital beds   64     41 (64.1)        23 (35.9)                     204     139 (68.1)       65 (31.9)        

^†^WLC was surveyed with a question: "How difficult do you find it to achieve your ideal work-life balance (WLB)?" The answers "I find it very difficult because I have to miss family activities due to the amount of time I must spend on work responsibilities (work-to-family direction)" or "I find it very difficult because I have to miss work activities due to the amount of time I must spend on family responsibilities (family-to-work direction)" were defined as having perceived WLC.

^‡^As in most Japanese medical universities, many academic faculty members in this study population were not only involved in research and education, but also in clinical activities.

^§^Practicing physicians were doctors who did not have faculty positions, including senior and junior residents, and clinical fellows.

^¶^Other health care professionals included laboratory and radiological technicians, pharmacists, clinical technologists, physical therapists, and occupational therapists.

\*\* Adjusted standardized residual \> 1.96, \*adjusted standardized residual \< −1.96.

WLB, work-life balance;WLC, work-life conflict.

Finally, we explored the association between the experience of WLC and gender-based discrimination using univariable and multivariable logistic regression analyses. The answers "strongly" and "somewhat" were assumed to indicate feelings of gender-based discrimination. Association between the experience of gender-based discrimination and WLC was controlled for responders' workplace, age and job.

In all multivariable analyses, a variance inflation factor was used to detect multicollinearity. The models' goodness of fit and discrimination ability were confirmed with the Hosmer-Lemeshow test and the *c*statistic, respectively. Because less than 6% of data points were missing for all analyses, missing observations were excluded and complete data sets were used for all relevant analyses. All statistical analyses were performed with SPSS Statistics for Windows, version 22.0 (IBM Corp., Armonk, NY, USA). A *P*value \< 0.05 was considered statistically significant.

Results
=======

Response rate
-------------

Of the 3,347 employees working at the university and affiliated hospitals, 2,464 returned a completed questionnaire (response rate, 73.6%). Of those respondents, complete data were available for 2,285 (complete response rate, 68.3%) and were included in all relevant analyses.

Proportion of work-life conflict
--------------------------------

[Figure 1](#F1){ref-type="fig"} shows the proportion of WLC among the 2,285 (736 men and 1,549 women) respondents. According to our operational definition, approximately 30% of respondents had WLC. The percentage of WLC in the family-to-work direction was low. The distribution of WLC was not significantly different between men and women.

![Work-life balance and work-life conflict among employees in a medical university and affiliated hospitals\
Based on the replies of 2,285 (male 736 and female 1,549) of the 3,347 employees queried.](2185-4610-66-025-g001){#F1}

Most of the respondents regarded "decrease workload" (male: 75.9%;female: 78.6%), "improve the mood or environment of the workplace" (male: 59.3%;female: 64.6%) and "decrease work time" (male: 43.7%;female: 48.4%) as important measures to achieve an ideal WLB.

Characteristic differences among respondents by work-life conflict
------------------------------------------------------------------

[Table 1](#T1){ref-type="table"} compares the demographic characteristics of respondents according to their perceived WLC. Respondents aged ≤ 29 or ≥ 60 were less likely to feel WLC regardless of sex. We also found that clerks (a non-medical profession) were also less likely to feel WLC. In contrast, both men and women aged 30 to 39 were most likely to have perceived WLC. WLC was also positively related with being a part of the academic faculty and being a nurse, whether male or female. Practicing physicians, especially females, had a relatively lower risk of WLC than other professionals. We also noted that female respondents who were working in a main university hospital were more likely to have felt WLC.

Associating factors of work-life conflict
-----------------------------------------

[Table 2](#T2){ref-type="table"} shows the associating factors of WLC. After adjusting for potential confounders, factors independently associated with the perception of WLC were: being an academic faculty member \[male: AOR, 3.58;95% confidence interval (CI), 1.82-7.03;female: AOR, 6.04;95% CI, 3.28-11.15\], and being a nurse (male: AOR, 2.45;95% CI, 1.26-4.79;female: AOR, 3.92 95% CI, 2.62-5.88). Negative association between WLC and being aged ≤ 29 years (male: AOR, 0.50;95% CI, 0.30-0.82;female: AOR, 0.55;95% CI, 0.40-0.76) also persisted in the multivariable analysis. Associations between WLC and being aged ≥ 60 years (AOR, 0.24;95% CI, 0.11-0.51) in men, and the relation between WLC and being a healthcare professional other than a nurse or physician (AOR, 2.08;95% CI, 1.22-3.55) in women also remained to be significant. Working at two university-affiliated hospitals was independently associated with WLC in females (main hospital with 778 hospital beds: AOR, 2.18;95% CI, 1.35-3.50;branch hospital with 226 beds: AOR, 1.74;95% CI, 1.01-2.97), and working at a branch hospital with 226 beds was independently associated with WLC in males (AOR, 2.04;95% CI, 1.02-4.06).

###### 

Factors associated with work-life conflict among employees in a medical university and affiliated hospitals.

  Characteristics                              Male                         Female                                                                                       
  -------------------------------------------- ------------------ --------- -------- ------------------ --------- -- ------------------ --------- -- ------------------- ---------
  Age                                                                                                                                                                    
  ≤ 29                                         0.41 (0.25-0.65)   \<0.001            0.50 (0.30-0.82)   0.006        0.60 (0.44-0.82)   0.001        0.55 (0.40-0.76)    \<0.001
  30-39                                        1 (Reference)                         1 (Reference)                   1 (Reference)                   1 (Reference)       
  40-49                                        0.79 (0.52-1.20)   0.264              0.77 (0.50-1.19)   0.059        0.85 (0.64-1.14)   0.286        0.95 (0.70-1.29)    0.736
  50-59                                        0.55 (0.35-0.86)   0.010              0.64 (0.40-1.02)   0.247        0.91 (0.65-1.27)   0.580        1.12 (0.79-1.59)    0.535
  ≥ 60^§^                                      0.21 (0.10-0.43)   \<0.001            0.24 (0.11-0.51)   \<0.001      \-                 \-           \-                  \-
  Job                                                                                                                                                                    
  Academic faculty^¶^                          2.61 (1.64-4.15)   \<0.001            3.58 (1.82-7.03)   \<0.001      3.93 (2.33-6.63)   \<0.001      6.04 (3.28-11.15)   \<0.001
  Practicing physician^††^                     1.32 (0.70-2.51)   0.396              1.75 (0.87-3.51)   0.117        0.78 (0.44-1.38)   0.398        0.99 (0.55-1.77)    0.966
  Nurse                                        3.12 (1.64-5.93)   0.001              2.45 (1.26-4.79)   0.009        4.20 (2.84-6.22)   \<0.001      3.92 (2.62-5.88)    \<0.001
  Other health care professionals^‡‡^          1.27 (0.70-2.29)   0.429              1.30 (0.71-2.38)   0.403        1.88 (1.11-3.18)   0.018        2.08 (1.22-3.55)    0.007
  Clerk                                        1 (Reference)                         1 (Reference)                   1 (Reference)                   1 (Reference)       
  Workplace                                                                                                                                                              
  Medical University                           1 (Reference)                         1 (Reference)                   1 (Reference)                   1 (Reference)       
  University hospital with 778 hospital beds   0.75 (0.54-1.04)   0.086              1.74 (0.99-3.06)   0.055        2.33 (1.69-3.22)   \<0.001      2.18 (1.35-3.50)    0.001
  University hospital with 226 hospital beds   1.03 (0.59-1.80)   0.91               2.04 (1.02-4.06)   0.043        2.31 (1.52-3.51)   \<0.001      1.74 (1.01-2.97)    0.045

The definition of WLC is the same as [Table 1](#T1){ref-type="table"}.

^†^Adjustment for all variables are included in the table. Good fit was verified by the Hosmer-Lemeshow test ( *P* = 0.256). The *c* statistic for the model was 0.65 (95% CI, 0.61-0.69).

^‡^Adjustment for all variables are included in the table. Good fit was verified by the Hosmer-Lemeshow test ( *P* = 0.710). The *c* statistic for the model was 0.70 (95% CI, 0.67-0.73).

^§^There were no female respondents aged 60 or above that had WLC.

^¶^As in most Japanese medical universities, many academic faculty members in this study population were not only involved in research and education, but also in clinical activities.

^††^Practicing physicians were doctors who did not have faculty positions, including senior and junior residents, and clinical fellows.

^‡‡^Other health care professionals included laboratory and radiological technicians, pharmacists, clinical technologists, physical therapists, and occupational therapists.

AOR, adjusted odds ratio;CI, confidence interval, OR, odds ratio;Work-life conflict, WLC.

Association between the work-life conflict and gender-based discrimination
--------------------------------------------------------------------------

Among the 2,285 respondents, 573 (25.1%) had felt gender-based discrimination at their current workplace. Male respondents were more likely to have perceived gender-based discrimination compared with female respondents (males 29.8% vs. females 22.8%, chi-squared, 12.65;OR 1.43, 95% CI, 1.17-1.74).

As shown in [Figure 2](#F2){ref-type="fig"}, of the 573 respondents who had perceived gender-based discrimination, men were more likely to have perceived this in the contents of their work (males 58.0% vs. females 45.5%;chi-squared, 8.47;OR, 1.66;95% CI, 1.18-2.33) and the number of incidental tasks (males 46.1% vs. females 36.2%;chi-squared, 5.60;OR, 1.51;95% CI, 1.07-2.13) than women, but less likely to have perceived it in promotions (males 13.2% vs. females 20.9%;chi-squared, 5.39;OR, 0.58; 95% CI, 0.36-0.92) and evaluation of academic achievement (males 7.8% vs. females 16.9%;chi-squared, 9.82;OR, 0.41;95% CI, 0.23-0.73) than women.

![The contents of perceived gender-based discrimination was different between male and female respondents.\
Three-point scales were used (1 = strongly, 2 = somewhat, 3 = none) to measure whether the respondents had perceived gender-based discrimination. The answers "strongly" and "somewhat" were defined as perceived gender-based discrimination. The proportion (%) among respondents that had felt gender-based discrimination (573 of 2,285;219 men and 354 women) in their current workplace were shown. Respondents were allowed to choose a maximum of three items. \*\* *p*\< 0.01, \* *p*\< 0.05 by a chi-squared test.](2185-4610-66-025-g002){#F2}

As shown in [Table 3](#T3){ref-type="table"}, there was a significant association between the experience of WLC and gender-based discrimination regardless of sex in multivariable analyses (males: AOR, 2.00;95% CI, 1.42-2.82;females: AOR, 1.45;95% CI, 1.11-1.91).

###### 

The binary logistic regression model for associations between perceived gender-based discrimination and work-life conflict.

  Perception of Gender-Based Discrimination   Male (*n* = 736)                      Female (*n* = 1549)                                                                                                            
  ------------------------------------------- ------------------ ------------------ --------------------- -- --------------------- --------- -- -------------- ------------------ ------- -- --------------------- -------
  "strongly" and "somewhat"                   219 (29.8)         2.14 (1.54-2.97)   \<0.001                  2.00 (1.42-2.82)^‡^   \<0.001      354 (22.9)     1.36 (1.05-1.75)   0.019      1.45 (1.11-1.91)^§^   0.008
  "none"                                      517 (70.2)         1 (Reference)                               1 (Reference)                      1,195 (77.1)   1 (Reference)                 1 (Reference)         

The definition of WLC is the same as [Table 1](#T1){ref-type="table"}.

To measure whether the respondents have felt gender-based discrimination, three-point scales were employed (1 = none, 2 = somewhat, 3 = strongly). In the primary analysis, the answers "strongly" and "somewhat" were assumed to indicate felt gender-based discrimination. In the subanalysis, the "somewhat" responses were excluded and the "strongly" responses were retained as an indicator of perceived gender-based discrimination.

^†^Logistic regression analysis was used. The association between perception of gender-based discrimination and WLC was controlled for workplace, and responders' age and job.

^‡^the Hosmer-Lemeshow test, *P* = 0.456. The *c* statistic, 0.68 (95% CI, 0.64-0.72).

^§^the Hosmer-Lemeshow test, *P* = 0.955. The *c* statistic, 0.71 (95% CI, 0.68-0.73).

AOR, adjusted odds ratio;CI, confidence interval, OR, odds ratio;Work-life conflict, WLC.

Discussion
==========

This cross-sectional study revealed that WLC was a pervasive problem among employees in a Japanese public medical university and affiliated hospitals. Of those, faculty members, nurses, and respondents aged between 30 and 39 were at greater risk of WLC. The perception of gender-based discrimination was also common among our study population, and was associated with the perception of WLC. Men were more likely to have felt gender-based discrimination, especially in the contents of their work and the number of incidental tasks than women, while women were more likely to have felt it in promotions and evaluation of academic achievement.

In this study, approximately 30% of professionals in a medical university and affiliated hospitals reported WLC. Most of this WLC was in the work-to-family direction;family-to-work conflict was rare. The reported prevalence of WLC among our study participants was consistent with several previous studies. For example, in a national study including a large sample of US physicians, Shanafelt *et al.*^[@B6]^ reported that 36.9% of physicians had WLC. Similarly, in a survey of 330 academic faculty members at a Japanese medical university, Chatani *et al.*^[@B2]^reported that priority gaps between work and individual life were common and associated with burnout. Among nurses, the prevalence of WLC ranged from one-third to over 50% ^[@B28]-[@B34]^. Taken together, these data suggest WLC is a relevant issue in medical institutions. WLC among healthcare professionals is also known to be associated with negative consequences such as an increased risk of medical errors ^[@B8]-[@B10]^and burnout ^[@B9]^. To improve the quality of healthcare delivery, organizational efforts to reduce WLC are necessary, along with a political commitment. Recently, the Japanese Ministry of Health, Labour and Welfare drafted a plan for work-style reform for physicians that includes limiting overtime hours, promoting task shifting and team medical care, and support for female physicians ^[@B35]^. Similarly, the Japanese Nursing Association has recently published a guideline for promoting WLB among nurses ^[@B36]^.

At our study sites, faculty members and nurses were more likely to feel WLC than other employees in the medical university and affiliated hospitals. There are several plausible reasons for these observed findings. In Japan, obtaining academic positions related to medicine is known to be highly competitive and the work required to retain such a position is known to be demanding ^[@B2]^. Obtaining a tenure position is getting even more difficult for young Japanese researchers ^[@B37]^. Furthermore, many faculty members in medical universities are expected to have multifaceted roles encompassing scientific research, teaching, and clinical service. Academic faculty members of our study population may therefore tend to have difficulty balancing work and private life. A high prevalence of perceived WLC among academic faculty members was consistent with a report by Chatani *et al.*^[@B2]^As for nurses, they are representative of shift workers. Shift work, especially rotating shifts, can disrupt workers' circadian rhythms, resulting in sleep disturbances and private life interference ^[@B38]^. Previous studies have shown that increased proportion of evening shifts ^[@B28],\ [@B33]^, weekend work ^[@B29]^, and quick returns ^[@B39]^were associated with an increased risk of WLC. Therefore, nurses may be at greater risk of WLC than other healthcare workers. In this study, we also observed that practicing physicians had a relatively lower risk of WLC than other professionals. Physicians have high skill discretion and decision authority, which are known to reduce job demands and emotional exhaustion, and positively affect job satisfaction ^[@B40],\ [@B41]^. Physicians may therefore have a reduced risk of WLC compared with other professionals. We believe that by recognizing such occupation-specific issues, concerted organizational efforts concerning all professionals are needed to find collaborative ways for better WLB.

Turning to workers' age, those aged between 30 and 39 were at greater risk of WLC. Responsibility in the workplace can increase in one's thirties both for hospital workers and faculty members. For example, physicians, nurses, and other healthcare professionals are more likely to be assigned to difficult tasks or complicated patients. They are also likely to educate and supervise many trainees and students at this age. Men and women in their thirties are also more likely to have increased family responsibility, such as child birth and child rearing. In Japan, mean age of women giving birth to a first child is around 30 years old. Professionals aged between 30 and 39 may therefore have greater struggles with work-life integration.

Consistent with prior studies ^[@B15]-[@B20]^, a significant proportion of healthcare professionals included in this study experienced gender-based discrimination. Together with our data and previous findings, gender inequality should be recognized as a major problem in the medical field. To reduce gender-based discrimination in a medical university organization, clarifying the contents of the discrimination is important. In this study, we found that female professionals were more likely to feel gender-based discrimination in promotions and evaluation of academic achievement. Gender-based career obstacles in female physicians has been well documented in previous literature. For example, Tesch *et al.*^[@B19]^reported in 1995 that female physicians in the US are less likely to be promoted or to be in leadership positions than their male counterparts even after controlling for work schedule, specialty, and academic productivity. Jena *et al.*^[@B20]^found that a similar trend persisted in the US in 2014. Yasukawa *et al.*^[@B16]^reported that the experience of gender-based obstacles related to professional advancement is also common among Japanese female physicians. Our data builds on these observations by demonstrating that gender-based discrimination in promotions were also pervasive among healthcare professionals other than physicians.

This study also found that men were more likely to feel gender-based discrimination than women, although previous studies reported the opposite results ^[@B16],\ [@B18]^. Male professionals felt gender-based discrimination especially in the contents of their work and number of incidental tasks. The reasons for these discrepancies are likely multifactorial: differences in study population, employment structures, social norms, data measurement or some combination of these factors may have resulted in a relatively higher rate of men who felt gender-based discrimination, compared with previous studies ^[@B16],\ [@B18]^. Generally, our data suggests that gender-based discrimination in medicine is a relevant issue not only for women but for men as well.

Finally, this study found that both male and female respondents who have felt gender-based discrimination were more likely to perceive WLC. Gender-based discrimination is known to adversely affect job satisfaction, motivation, and professional career development ^[@B18]^. It may have thereby thwarted employees' work and private life integration. Our results suggest that gender-based discrimination should be considered as an important hindrance for achieving appropriate WLB.

Limitations and strengths
-------------------------

This study had three major limitations. The first limitation is the use of a single survey item to define WLC. Although three forms of WLC (time-based, strain-based, and behavior-based) ^[@B21],\ [@B22]^in two causal directions (work-to-family and family-to-work) ^[@B21],\ [@B23],\ [@B24]^were detected in previous studies, we only focused on time-based WLC. However, many previous studies have also used either a single survey item or a shortened version of existing scales ^[@B28]-[@B31]^. We adopted a similar strategy because our study population was very busy and likely to have limited time to complete lengthy survey items ^[@B27]^. Second, our survey did not record personal information, such as marital status (single, married, divorced, or widowed), number and age of children, or number of close relatives who need nursing-care. These and other unmeasured variables may have affected our results for WLC, gender-based discrimination, and their association. For example, while we observed both male and female respondents aged between 30 and 39 that were at greatest risk of WLC, this result may actually arise from being likely to be rearing young children. We will take this information into account in the next survey. Finally, while our facilities are typical of a Japanese public medical university, as with any single-center study, it may not be possible to extrapolate our findings to other medical institutions, especially those in other countries. A multicenter survey is required for further investigation of the WLC, gender-based discrimination, and their associations among professionals in medical university organizations.

In spite of these limitations, this study also had several strengths. First, the complete response rate was quite high (2,285 of 3,347 surveyed employees, 68.3%), reducing the concerns of non-response bias. Second, the survey assessed various types of professionals working in a medical university, including academic faculty members, hospital physicians, nurses, technicians, and other types of professionals, and detected a population at high risk of having WLC. Such interdisciplinary assessments were scarcely conducted before our study. Third, to the best of our knowledge, our findings are the first to demonstrate the association between the perceived gender-based discrimination and WLC. This result implies that interventions to reduce WLC should address gender-based discrimination. Our results can be used to help improve work-life integration and promote gender equality at an organizational level. We believe that the implications of our results would be beneficial not only for our study population but also other settings.
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